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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an illumination 
lighting control device for bicycles, by which shortage of 
illuminance does not occur during low speed traveling, when 
a lighting system of a bicycle is driven by a bicycle dynamo. 
SOLUTION: Generated power of a hub-dynamo 1 of a 
bicycle is rectified by a rectification circuit 2, and rectified 
output thereof is supplied to a lighting system 3, and battery 
voltage of a secondary battery 4 is supplied to the lighting 
system 3 through a switching transistor Q2. Output voltage 
of the hub-dynamo 1 is pulsed by a pulse forming circuit 7 
to be supplied to a microcomputer 6 to calculate the bicycle 
speed. When the bicycle speed is less than a set speed, the 
switching transistor Q2 is brought to an operating state, and 
battery voltage is supplied to the voltage of the hub- 
dynamo to light and control the lighting system 3. When the 
bicycle speed exceeds the set speed, the switching 
transistor Q2 is brought to an off state, and the lighting 
system 3 is allowed to light by only the hub-dynamo voltage. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lighting lighting control unit for bicycles which 
carries out lighting control of the lighting systems, such as a headlight, with the power generated by the 
DYNAMO for bicycles. 
[0002] 

[Description of the Prior Art] As a conventional lighting lighting control unit for bicycles, there are 
some which were indicated by JP,8-164787,A, for example. The generator generated by rotation of a 
wheel for this conventional example, and the cell used as the power source which generates power, The 
1st switching means connected between the floodlight turned on by the generated output of said 
generator and a cell, and said generator and floodlight, The 2nd switch connected between said cells and 
floodlights, and the automatic lighting putting-out-lights circuit which switches said 1 st switching means 
according to surrounding brightness, At the time of transit at the usual rate of Nighttime, said generator 
and floodlight are connected by said 1st switching means. And the lighting system for bicycles equipped 
with the change control means which controls a change to connect said cell and floodlight to the time of 
low-speed transit of Nighttime and fixed time amount after the Nighttime halt by said 2nd switching 
means is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] If it is in the above-mentioned conventional example, 
however, the time of the low-speed transit in Nighttime of a bicycle and fixed time amount after a transit 
halt Since this is turned on, it replaces with a cell when it comes to the run state in a rate, the generation- 
of-electrical-energy force of a generator is usually supplied [ the power of a cell is supplied to a 
floodlight, ] to a floodlight and he is trying to turn this on While a floodlight will flicker when the power 
of a generator is a pulsating flow if the programmed voltage changed from the power of a cell to the 
power of a generator is set up low since a floodlight is made to turn on only with the power of a cell at 
the time of low-speed transit Since sense of incongruity will be given when the amount of luminescence 
with a generator falls to the amount of luminescence by the cell, it is necessary to set up more highly the 
programmed voltage which changes power, and the unsolved technical problem that the power 
consumption of a cell becomes large and a battery life falls occurs. 

[0004] Then, this invention is made paying attention to the unsolved technical problem of the above- 
mentioned conventional example, and it aims at offering the lighting lighting control unit for bicycles to 
which reinforcement of the life of a cell can be carried out by replacing the insufficiency of the 
generation-of-electrical-energy force of the DYNAMO for bicycles with the power of a cell at the time 
of low-speed transit, maintaining the quantity of light predetermined with a lighting system. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the lighting lighting 
control unit for bicycles concerning claim 1 In the lighting lighting control unit for bicycles equipped 
with the DYNAMO for bicycles with which the bicycle was equipped, and the control means which 



carries out lighting control of the lighting system on the electrical potential difference generated by this 
DYNAMO for bicycles A rectification means for said control means to rectify the generated output of 
the DYNAMO for bicycles, and to supply the rectification output to said lighting system, The cell which 
supplies the direct current power which a rectification output is filled [ direct current power ] up through 
a switching means between this rectification means and said lighting system, and makes the lighting 
system concerned turn on with a predetermined illuminance, It drives with said rectification means and 
the power of said cell, and is characterized by having the lighting control circuit which controls said 
switching means and said lighting system based on the output signal of said DYNAMO for bicycles. 
[0006] Moreover, the lighting lighting control unit for bicycles concerning claim 2 In the lighting 
lighting control unit for bicycles equipped with the DYNAMO for bicycles with which the bicycle was 
equipped, and the control means which carries out lighting control of the lighting system on the 
electrical potential difference generated by this DYNAMO for bicycles A rectification means for said 
control means to rectify the generated output of the DYNAMO for bicycles, and to supply the 
rectification output to said lighting system, The cell which supplies the direct current power which a 
rectification output is filled [ direct current power ] up through a switching means between this 
rectification means and said lighting system, and makes the lighting system concerned turn on with a 
predetermined illuminance, A vehicle speed detection means to detect the vehicle speed of a bicycle, 
and a quantity of light detection means to detect the surrounding quantity of light, Drive with said 
rectification means and the power of said cell, and said vehicle speed detection means detects the run 
state of a bicycle, and when the quantity of light of a quantity of light detection means is below the set 
point It is characterized by having the lighting control circuit which controls said switching means and 
said lighting system based on the output signal of said DYNAMO for bicycles. 
[0007] Furthermore, the lighting lighting control unit for bicycles concerning claim 3 In invention 
concerning claim 1 or 2 said lighting control circuit Have a vehicle speed detection means to detect the 
vehicle speed based on the frequency of the DYNAMO for bicycles, and when it is the low vehicle 
speed region where the vehicle speed detected with this vehicle speed detection means becomes below 
the setting vehicle speed, said switching means is made into an operating state. It is characterized by 
being constituted so that the power of said cell may be supplied to said lighting system. 
[0008] In invention which the lighting lighting control device for bicycles concerning claim 4 requires 
for claim 3, it is characterized by said lighting control circuit carrying out duty control of said switching 
means with the duty ratio according to the vehicle speed further again. In addition, in invention which 
relates to any [ claim 2 thru/or ] of 4 they are further as for the lighting lighting control unit for bicycles 
concerning claim 5, said lighting control circuit is characterized by being constituted so that 
predetermined time continuation of the lighting control of a lighting system may be carried out, when 
the vehicle speed detected with the vehicle speed detection means becomes zero. 
[0009] Moreover, in invention which the lighting lighting control unit for bicycles concerning claim 6 
requires for any [ claim 1 thru/or ] of 5 they are, said lighting control circuit supervises the output 
voltage of said rectification means, and is characterized by having an overvoltage prevention means to 
maintain the electrical potential difference impressed to said lighting system to rated voltage. 
Furthermore, the vehicle speed which has a lighting setting means set up the lighting mode of said 
lighting system, and is computed with said vehicle-speed detection means is zero, and said lighting 
control circuit carries out being constituted so that lighting control may carry out with the power of said 
cell in said lighting system as the description in invention which the lighting lighting control unit for 
bicycles concerning claim 7 requires for whether any [ claim 2 thru/or ] of 6 they are, when lighting 
mode sets up with said lighting setting means. 

[0010] The lighting lighting control unit for bicycles concerning claim 8 further again In invention 
concerning any [ claim 1 thru/or ] of 7 they are, it consists of rechargeable batteries which can charge 
said cell. Said lighting control circuit It has a switching means for charge between said DYNAMO for 
bicycles, and a rechargeable battery, and when the output voltage of said rectification means is more 
than a programmed voltage, it is characterized by being constituted so that a rechargeable battery may 
be charged by making said switching means for charge into an operating state. 



[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. Drawing 1 is the circuit diagram showing the electrical installation relation to 1 operation 
gestalt of this invention. Among drawing, one is the hub DYNAMO as DYNAMO for bicycles built in 
the hub of the front wheel used as the non-driving wheel of a bicycle, and the AC signal of the 
frequency according to the rotational frequency, i.e., the vehicle speed, of a front wheel is outputted 
from this hub DYNAMO 1. 

[0012] The input terminals til and ti2 of the rectifier circuit 2 as a rectification means which consists of 
diode bridge circuits which perform full wave rectification by which the negative-electrode output 
terminal was grounded in the output side of this hub DYNAMO 1 are connected. It is positive-electrode 
side Rhine LP to the output terminals tol and to2 of this rectifier circuit 2. And negative-electrode side 
Rhine LN It connects. These positive-electrodes side Rhine LP And negative-electrode side Rhine LN 
The switching transistor Ql of the PNP mold as an energization controlling element which controls the 
headlight 3 and energization as a lighting system to termination is connected to the serial. 
[0013] moreover, positive-electrode side Rhine LP And negative-electrode side Rhine LN **** - a 
series circuit with the switching transistor Q2 of the NPN mold as the rechargeable battery 4 which can 
be charged and the switching means for discharge of an alkali manganese battery, an alkaline battery, 
etc. is connected to a headlight 3 and a switching transistor Ql, and juxtaposition, and the switching 
transistor Q3 of the PNP mold as a switching means for charge is connected to this switching transistor 
Q2 and juxtaposition at them. 

[0014] Furthermore, an end is positive-electrode side Rhine LP. While connecting through diode Dl It is 
a main switch SWM to a rechargeable battery 4. It reaches, and connects through diode D2, and the 
other end is negative-electrode side Rhine LN. The connected capacitor C for charge The control power 
circuit 5 which consists of zener diodes ZD for constant voltages connected to the both ends of this 
capacitor C for charge and juxtaposition is formed, and the output power of this control power circuit 5 
is supplied to the microcomputer 6 as a lighting control circuit as a power source of operation. 
[0015] While the pulse signal of the pulse forming circuit 7 which carries out half-wave rectification of 
the output voltage of hub DYNAMO 1 mentioned above, and forms a pulse signal is inputted into this 
microcomputer 6 The quantity of light detecting signal of the quantity of light detector 8 as a quantity of 
light detection means which detects the quantity of light around a bicycle, Hub DYNAMO electrical 
potential difference VH outputted from the rectifier circuit 2 chosen by the multiplexer 9 And output 
voltage VB of a rechargeable battery 4 The output signal of A/D converter 10 which changes into a 
digital signal any they are is inputted. The control signal CS 1 - CS3 which furthermore control each 
switching transistors Q1-Q3 It is outputted. 

[0016] The diode D3 with which the pulse forming circuit way 7 carries out half-wave rectification of 
the output voltage of hub DYNAMO 1 here, The resistance Rl connected between installation the 
cathode side of this diode D3, These diodes D3 and the node of resistance Rl are connected to the base, 
a collector minds resistance R2, and it is positive-electrode side Rhine LP. It connects. Consist of 
transistors Q4 for switching of the NPN mold with which the emitter was grounded, and when the half 
wave output of hub DYNAMO 1 is under a predetermined electrical potential difference The transistor 
Q4 for switching maintains an OFF state, and it is maintained by the high level used as the lighting 
electrical potential difference of the headlight 3 in which the collector voltage is formed by hub 
DYNAMO 1 and the rechargeable battery 4. If the half wave output of hub DYNAMO 1 becomes more 
than a predetermined electrical potential difference from this condition, the transistor Q4 for switching 
will switch to an ON state. Pulse signal PS of the period corresponding to [ collector voltage / the ] the 
frequency of the half wave output of hub DYNAMO 1 in touch-down level is inputted into a 
microcomputer 6. 

[0017] Moreover, the photo transistor PT of the NPN mold by which the quantity of light detector 8 was 
connected to the terminal VDD with which the power of the control power circuit 5 is supplied for a 
collector through collector resistance R5 by grounding an emitter It consists of capacitors C2 for charges 
and discharges connected between the collector of this transistor PT, and the emitter, and the quantity of 



light detecting signal SL which serves as a low from the collector of a photo transistor PT when bright in 
a perimeter, and serves as a high level when conversely dark is outputted to a microcomputer 6. 
[0018] Moreover, while the switch signal SS of the lighting configuration switch 1 1 as a lighting setting 
means which sets up the lighting mode of the lighting system formed near the handle (not shown) is 
inputted, the switch signal SC of the charge selecting switch 12 which chooses whether charge over a 
rechargeable battery is performed is inputted into a microcomputer 6. Furthermore, the small liquid 
crystal display 13 formed near the handle (not shown) is connected to a microcomputer 6, and he is 
trying to display vehicle speed data, mileage data, changing-battery warning, etc. on this small liquid 
crystal display 13. 

[0019] And when the vehicle speed is detected based on pulse signal PS from a pulse forming circuit 7, 
there are few quantity of light detection values from the quantity of light sensor 8 and a headlight 3 is 
judged to be a thing with the need of carrying out lighting control in a microcomputer 6 It is based on 
the detected vehicle speed. In a low vehicle speed region lower than the setting vehicle speed By 
compensating the power insufficiency by hub DYNAMO 1 with the power of a rechargeable battery 4, 
and supplying a headlight 3 Make a headlight 3 turn on with a rated illuminance from a transit initiation 
time, the amount of generations of electrical energy by hub DYNAMO 1 responds for increasing by the 
increment in the vehicle speed from this condition, and a supplied part of a rechargeable battery 4 is 
lessened. While stopping the supplement by the rechargeable battery 4 above the setting vehicle speed 
and charging a rechargeable battery 4 if needed according to this When it controls that the supply 
voltage to a headlight 3 becomes more than rating and changes into a stop condition from a run state 
further, lighting control of carrying out predetermined time continuation of the lighting condition of a 
headlight 3 is performed. 

[0020] Next, it explains with the lighting control processing shown in vehicle speed data processing and 
drawing 3 which show actuation of the above-mentioned operation gestalt to drawing 2 performed with 
a microcomputer 6. That is, with a microcomputer 6, it is a main switch SWM. It will be in operating 
state by being supplied and supplying direct current power from the control power circuit 5. Lighting 
control processing of drawing 2 is performed as a main program. First at step SI It judges whether read 
in and the quantity of light detecting signal SL which shifted subsequently to step S2 and was read are 
high level about the quantity of light detecting signal SL of the perimeter of a bicycle detected by the 
quantity of light sensor 8. When it is a low, a perimeter judges it as the thing which does not need to 
make a headlight 3 turn on brightly, and shifts to step S3. As opposed to a multiplexer 9, it is the control 
signal SM of a logical value "1". It outputs. Cell voltage VB from a rechargeable battery 4 A/D 
converter 10 is minded. Read in, Subsequently, it shifts to step S4 and is cell voltage VB. Judge, and 
when it is VB <VBS, whether it is under the threshold voltage VBS that becomes insufficient [ the cell 
capacity set up beforehand ] After judging that cell capacity is insufficient, shifting to step S5 and 
outputting a message with an insufficient cell capacity to a liquid crystal display 13, it shifts to step S6, 
and it judges that cell capacity is enough when it is VB >=VBS, and shifts to step S6 as it is. 
[002 1 ] At step S6, after reading the vehicle speed VSP detected based on elapsed time until the 
following pulse is acquired from the pulse number per [ which is inputted from a pulse generating circuit 
7 ] unit time amount of pulse signal PS, or the pulse of 1, shifting subsequently to step S7 and outputting 
vehicle speed VSP data to a liquid crystal display 1 3 separately by the vehicle speed detection 
processing to a main program performed as interrupt processing, it returns to said step SI. 
[0022] On the other hand, when a quantity of light detecting signal is a high level, the judgment result of 
step S2 Judge it as the thing which needs to make a headlight 3 turn on darkly, and like step S6 shifted 
and mentioned above, a perimeter reads the vehicle speed VSP into step S8, and, subsequently to step 
S9, shifts to it. It judges it whether the vehicle speed VSP is "0" that a bicycle is stopping when it is 
VSP=0 by judging, and shifts to step S10. 

[0023] At this step S10, read the switch signal SS of the lighting configuration switch 11, and, 
subsequently to step SI 1, it shifts. Judge, and when this is an ON state, whether the switch signal SS is 
an ON state Judge it as a thing with the volition which turns on a headlight 3, and it shifts to step SI 2. 
After controlling the transistors Ql and Q2 for switching to an ON state and controlling the transistor 



Q3 for switching to an OFF state, to said step SI Return, When the switch signal SS is an OFF state, it is 
judged as a thing without the volition which turns on a headlight 3, and shifts to step SI 3, and after 
controlling each transistors Q1-Q3 for switching of both to an OFF state, it returns to said step SI. 
[0024] moreover, when the judgment result of step S9 is VSP>0 Hub DYNAMO electrical potential 
difference VH to which it judges that a bicycle is running, and shifts to step S14, and the vehicle speed 
VSP is outputted from the rectifier circuit 2 set up beforehand Cell voltage VB of a rechargeable battery 
4 The setting vehicle speed VSET equivalent to sufficient electrical potential difference to exceed It 
judges whether it is the following. When it is VSP<=VSET, it is the hub DYNAMO electrical potential 
difference VH. A headlight 3 is judged to be a thing lower than the electrical potential difference made 
to turn on with a rated illuminance. Duty ratio D2 corresponding to [ shift to step S15 and ] the vehicle 
speed VSP For example, the vehicle speed VSP and the duty ratio D2 which were beforehand 
memorized by memory It computes with reference to the duty ratio calculation map showing relation. 
Subsequently It shifts to step S16 and is a duty ratio Dl to a transistor Ql. While outputting the control 
signal which becomes 100%, i.e., an ON state Duty ratio D2 computed at step SI 5 to the transistor Q2 It 
shifts to step S25 later mentioned after outputting a control signal. 

[0025] on the other hand - the judgment result of said step S14 - VSP>VSET it is - hub DYNAMO 
electrical potential difference VH sometimes outputted from the claim circuit 2 It judges that it is 
sufficient electrical potential difference to turn on a headlight 3, and shifts to step SI 7. this step SI 7 - a 
multiplexer 9 — receiving - selection signal SM of a logical value "0" Hub DYNAMO electrical 
potential difference VH which outputs and is outputted from a rectifier circuit 2 Subsequently to step 
SI 8, it shifts. A/D converter 10 minding — read in ~ Read hub DYNAMO electrical potential 
difference VH Judge whether it is more than considerable ********** VHS to the allowable voltage of 
the headlight 3 set up beforehand, and when it is VH <VHS Hub DYNAMO electrical potential 
difference VH Judge that it is a proper electrical potential difference, and it shifts to step SI 9. After 
outputting the control signal made into 1 = 100% of duty ratio D, i.e., an ON state, and 2 = 0% of D, i.e., 
an OFF state, to transistors Ql and Q2, it shifts to step S21. When it is VH >=VHS, it is the hub 
DYNAMO electrical potential difference VH. It is judged as that too high. It shifts to step S20 and is the 
hub DYNAMO electrical potential difference VH. It is [ as opposed to / so that it may become under the 
programmed voltage VHS / a transistor Ql ] the predetermined duty ratio Dl. After outputting a control 
signal, it shifts to step S21. 

[0026] At step S21, read the switch signal SC of the charge selecting switch 12, and, subsequently to 
step S22, it shifts. Judge, when this is an OFF state, shift to step S25 mentioned later directly, and when 
it is an ON state, whether the switch signal SC is an ON state It is judged as what charges a rechargeable 
battery 4, shifts to step S23, and is the hub DYNAMO electrical potential difference VH. Said 
programmed voltage VSET It judges whether it is more than sufficient programmed voltage VHC to 
charge the high rechargeable battery 4. When it is VH >=VHC, it shifts to step S24, and it shifts to step 
S25 later mentioned after outputting the control signal which makes a transistor Q3 an ON state, it 
judges that an electrical potential difference is unstable when it is VH <VHC, and shifts to the direct 
step S25. 

[0027] At step S25, it judges whether the quantity of light detecting signal SL is a high level like read in 
and step S2 which shifted subsequently to step S26 and was mentioned above about the quantity of light 
detecting signal SL of the quantity of light sensor 8 like step SI mentioned above, and when this is a 
low, a perimeter becomes bright, judges a headlight 3 to be what does not have to carry out lighting 
maintenance, and shifts to step S27. 

[0028] Duty ratio Dl mentioned above at this step S27 as opposed to the transistor Ql By carrying out 
the predetermined time (for example, for 1 minute) output of the control signal which repeats turning on 
and off a period longer than a period, after carrying out the flashing drive of the headlight 3, it returns to 
said step SI. Moreover, the judgment result of step S26 judges it as what continues lighting control of a 
headlight 3 when the quantity of light detecting signal SL is a high level, and shifts to step S28. It judges 
[judge ] it whether the vehicle speed VSP is "0" to be under transit when it is not "0" by judging that it 
is in a stop condition and shifting to said step S27, when this is "0", and returns to said step S14. 



[0029] Therefore, it is a main switch SWM to now and day ranges. If it should consider as the OFF state 
and the bicycle shall have stopped, since the front wheel used as a non-driving wheel will have stopped 
in this condition, hub DYNAMO 1 is in a generation-of-electrical-energy idle state, and the AC signal is 
in the condition of not being outputted, therefore direct-current output voltage is in the condition of not 
being obtained also from the rectifier circuit 2. In this condition, it is a main switch SWM. Since it is an 
OFF state, the output voltage of a rechargeable battery 4 is not supplied to the control power circuit 5, 
but since the output voltage of this control power circuit 5 is "0", a control power source is not supplied 
to a microcomputer 6, A/D converter 10, and liquid crystal display 13 grade, but these are in an 
actuation idle state and, naturally a headlight 3 also has them in a putting-out-lights condition. 
[0030] In this stop condition, it is a main switch SWM. If it is an ON state, by supplying the output 
voltage of a rechargeable battery 4 to the control power circuit 5, Capacitor C will be charged, it will be 
constant- voltage-ized with zener diode ZD, and a control power source will be supplied to a 
microcomputer 6, A/D converter 10, and liquid crystal display 13 grade. For this reason, a 
microcomputer 6 will be in operating state and lighting control processing of drawing 2 is performed. 
Since the photo transistor PT of the quantity of light detector 8 will be in an ON state since it is day 
ranges at this time, and the quantity of light detecting signal SL is maintaining the low In lighting 
control processing of drawing 2 , it shifts to step S3 from step S2, and is cell voltage VB. Judge, and 
when it is VB >=VBS, whether read in and this are under the threshold voltage VBS It judges that the 
electrical potential difference of a rechargeable battery 4 is enough, and the vehicle speed VSP of "0" is 
displayed on a liquid crystal display 13 (steps S6 and S7). 

[0031] When the judgment result in step S4 is VB <VBS at this time If the charge selecting switch 12 
for the rider who it shifted to step S5, and the alarm display which expresses the lack of cell voltage with 
a liquid crystal display 13 was performed, could evoke, and checked this alarm display by looking to 
charge a rechargeable battery 4 is made into an ON state Hub DYNAMO electrical potential difference 
VH outputted from a rectifier circuit 2 by the transistor Q3 for switching being in an ON state when the 
vehicle speed VSP turns into more than the setting vehicle speed VHC so that it may mention later A 
rechargeable battery 4 is charged. 

[0032] Consequently, since transistors Ql and Q2 maintain an OFF state, a headlight 3 continues a 
putting-out-lights condition. If it is made to run a bicycle from this idle state, according to this, the 
generated output according to a travel speed is outputted from hub DYNAMO 1 , this is rectified in a 
rectifier circuit 2, and it is the hub DYNAMO electrical potential difference VH. It goes up. 
[0033] However, since the quantity of light detecting signal SL of the quantity of light detector 8 is 
maintaining the low also in this condition, step SI - step S7 are repeated, and the vehicle speed is 
displayed with a liquid crystal display 13, and transistors Ql and Q2 maintain an OFF state, and a 
headlight 3 maintains a putting-out-lights condition. If it will be in the condition of running a location 
with little quantity of light, such as a tunnel and ****, by the run state of these day ranges, when the 
photo transistor PT of the quantity of light detector 8 will be in an OFF state, according to this If the 
capacitor C2 for charge will be in a charge condition, the charge electrical potential difference becomes 
high and the quantity of light detecting signal SL serves as a high level, in lighting control processing of 
drawing 2 , it shifts to step S8 from step S2, and since the vehicle speed VSP is larger than "0", it will 
shift to step SI 4. 

[0034] While the bicycle is running at the rate exceeding the threshold rate VSET (for example, 10 
km/h) at this time Since the generated output of hub DYNAMO 1 is enough for making a headlight 3 
turn on It shifts to step SI 7 from step SI 4, and is the hub DYNAMO electrical potential difference VH. 
When read in and this are under the programmed voltages VHS A control signal [ as opposed to / shift 
to step S19 noting that it is a proper electrical potential difference, and / a transistor Ql ] is a duty ratio 
Dl. It becomes 100%. A control signal [ as opposed to / a transistor Ql is controlled by the ON state 
and / a transistor Q2 ] is a duty ratio D2. When controlled by the OFF state used as 0%, a transistor Q2 
is controlled by the OFF state. 

[0035] For this reason, while the, energization way of a headlight 3 is formed, the energization way from 
a rechargeable battery 4 to a headlight 3 is intercepted, and it is the hub DYNAMO electrical potential 



difference VH. This is turned on by supplying a headlight 3. Moreover, the vehicle speed VSP is the 
setting vehicle speed VSET. When it is the following The power needed with a headlight 3 on the hub 
DYNAMO electrical potential difference VH is judged to be what does not provide meals and go out. 
Duty ratio D2 corresponding to [ shift to step S15 and ] the vehicle speed VSP It is computed, 
subsequently to step S16 it shifts, and is a duty ratio Dl. While it will be controlled to 100% and a 
transistor Ql will be in an ON state Duty ratio D2 It is controlled by the value computed at step SI 5, 
and a part for the electrical potential difference which run short according to the vehicle speed VSP is 
filled up from a rechargeable battery 4, and a headlight 3 is brightly turned on with a rated illuminance. 
[0036] On the other hand, in starting transit of a bicycle in Nighttime In the idle state of a bicycle, since 
the vehicle speed VSP is "0" even if the quantity of light detecting signal SL of the quantity of light 
detector 8 serves as a high level Shift to step S10 from step S9, and when read in and this are ON states, 
the switch signal SS of the lighting configuration switch 1 1 It is the cell voltage VB of a rechargeable 
battery 4 by judging it as a thing with the volition to which a rider turns on a headlight 3, shifting to step 
SI 2, and controlling transistors Ql and Q2 to an ON state. A headlight 3 is turned on brightly. 
[0037] On the other hand, when the lighting configuration switch 1 1 is an OFF state, transistors Q1-Q3 
are controlled by the OFF state, and the putting-out-lights condition of a headlight 3 is continued. If 
transit initiation is carried out from this idle state when a rider rows a pedal Like [ since the vehicle 
speed VSP increases ] the run state of the tunnel which shifted to step S14 from step S9, and was 
mentioned above, when the vehicle speed VSP is below the setting vehicle speed VSE Hub DYNAMO 
electrical potential difference VH Duty ratio D2 which becomes small according to the increment in the 
vehicle speed VSP since it will be in a low condition Since it is computed and this is supplied to a 
transistor Q2 hub DYNAMO electrical potential difference VH an insufficiency — cell voltage VB of a 
rechargeable battery 4 It can compensate and a headlight 3 can be made to be able to turn on brightly, 
and it can be markedly alike, and can be made to be able to improve as compared with the conventional 
example which mentioned the visibility ahead of a bicycle above, and insurance transit can be secured. 
[0038] Then, when the generated output of hub DYNAMO 1 also increases with the increment in the 
vehicle speed Cell voltage VB of a rechargeable battery 4 If the supplement electrical potential 
difference to depend also decreases and the vehicle speed VSP will be in the condition of exceeding 
more than the setting vehicle speed VSET It shifts to step SI 8 through step SI 7 from step SI 4. Hub 
DYNAMO electrical potential difference VH When a transistor Ql will become step S19 with an ON 
state when it is under the allowable voltage VHS, and a transistor Q2 will be in an OFF state The 
energization way from a rechargeable battery 4 to a headlight 3 is intercepted, and it is the hub 
DYNAMO electrical potential difference VH. A headlight 3 will be supplied, the lighting control will be 
continued, the power consumption of a rechargeable battery 4 can be prevented, and a battery life can be 
lengthened. 

[0039] Hub DYNAMO electrical potential difference VH which it carries out running a downward slope 
etc., and the vehicle speed VSP increases further, and is outputted from a rectifier circuit 2 by this high- 
speed run state If it becomes more than the threshold voltage VHS It shifts to step S20 from step SI 8, 
and is the duty ratio Dl of a transistor Ql. Hub DYNAMO electrical potential difference VH It is 
controlled to become under the threshold voltage VHS, and prevents that the overvoltage which exceeds 
rated voltage to a headlight 3 is impressed, and a lamp piece is prevented certainly. 
[0040] Then, if the vehicle speed of a bicycle is reduced and is stopped by the red signal in a crossing 
etc., the generated output of hub DYNAMO 1 declines by the fall of the vehicle speed, and the vehicle 
speed VSP is the setting vehicle speed VSET. If it becomes the following, it can return to the electrical- 
potential-difference auxiliary condition by the rechargeable battery 4, and just before a halt can maintain 
a headlight 3 in the bright condition. Then, if the vehicle speed VSP is set to "0", it can shift to step S27 
from step S28, a headlight 3 can be in a flashing control state for 1 minute, other cars, such as an 
automobile of the perimeter of a crossing, can be made to be able to check existence of a bicycle by 
looking more certainly, the contamination accident at the time of left turn of a car and the accident at the 
time of right-turn can be prevented beforehand, and safety can be raised. 

[0041] Like [ when transit is started by the green light from this condition ] the case where it mentions 



above, immediately after transit initiation When a headlight 3 can be made to turn on brightly and transit 
of a bicycle is stopped after that by filling up the generated output of hub DYNAMO 1 with a 
rechargeable battery 4 a 1 -minute about room — storing of the bicycle to bicycle parking equipment etc. 
can be worked easily, and when lighting is still more nearly required, a headlight 3 can be made to turn 
on by making the lighting configuration switch 1 1 into an ON state, since the lighting condition of a 
headlight 3 is continuable 

[0042] Moreover, a bicycle is the setting vehicle speed VSET. In the condition of running with the 
vehicle speed VSP to exceed, when the charge selecting switch 12 is an ON state It shifts to step S23 
from step S22, and is the hub DYNAMO electrical potential difference VH. When it is more than the 
programmed voltage VHC A transistor Q3 is controlled by the ON state and it is the hub DYNAMO 
electrical potential difference VH. By supplying a rechargeable battery 4, charge is started and the lack 
of cell voltage can be canceled. 

[0043] Thus, according to the above-mentioned operation gestalt, a microcomputer 6 detects the vehicle 
speed VSP based on pulse signal PS from the pulse forming circuit 7 based on the output voltage of hub 
DYNAMO 1. Since it judged whether the electrical-potential-difference supplement from a rechargeable 
battery 4 would be performed based on this vehicle speed VSP The exact vehicle speed VSP according 
to rotation of hub DYNAMO 1 can be detected, an electrical-potential-difference supplement of a 
rechargeable battery 4 can be performed correctly, a proper electrical potential difference can be 
supplied to a headlight 3, and the illuminance change by a flicker and voltage variation of a headlight 3 
can be prevented certainly. 

[0044] Hub DYNAMO electrical potential difference VH incidentally outputted from a rectifier circuit 2 
Although it can also judge whether a rechargeable battery 4 performs an electrical-potential-difference 
supplement by supervising In this case, hub DYNAMO electrical potential difference VH outputted 
from a rectifier circuit 2 Although fluctuation is comparatively large and there is a trouble of being 
unable to perform the stable judgment, but changing the electrical potential difference supplied to a 
headlight 3, and producing a flicker and illuminance change In this invention, since the vehicle speed is 
detected based on the frequency of the output voltage of hub DYNAMO and an electrical-potential- 
difference supplement judgment with a rechargeable battery 4 is made based on this, an exact judgment 
can be made. 

[0045] Moreover, since he is trying to supply the supplement electrical potential difference in a 
rechargeable battery 4 to a headlight 3 by carrying out duty control of the transistor Q2 for switching, it 
can be replaced with the above-mentioned operation gestalt by the required electrical potential 
difference according to the vehicle speed, and with it, the power consumption of a rechargeable battery 4 
can be reduced as much as possible. Furthermore, with the above-mentioned operation gestalt, since the 
hub DYNAMO built in the hub of a non-driving wheel is applied as DYNAMO for bicycles, the 
effectiveness that there are few burdens applied to a rider and they end is acquired. 
[0046] In addition, although the case where cell voltage was supervised was explained with the above- 
mentioned operation gestalt when bright in a perimeter In using the display which has photoluminescent 
[ of light emitting diode etc. ] not as the thing limited to this but as a display When cell voltage is low, 
you may make it set it as charge mode automatically, when you may make it supervise cell voltage and 
the rechargeable battery is being further used during lighting control of a headlight 3, since it can check 
by looking even when Nighttime etc. is dark. 

[0047] Moreover, although the case where flashing control of the headlight 3 was carried out about 1 
minute was explained when stopping a bicycle by the lighting control state of a headlight 3, the duration 
and a flashing period can be set as arbitration, and a lighting condition is maintained, or they reduce the 
supply voltage to a headlight 3, and you may make it make them turn on more darkly somewhat 
irrespective of flashing control in the above-mentioned operation gestalt. 

[0048] Furthermore, in the above-mentioned operation gestalt, although the case where lighting control 
of the headlight 3 was carried out was explained, it may be made for it not to be limited to this, to form 
auxiliary lighting systems, such as light emitting diode which illuminates the side and the back of a 
bicycle, and to carry out lighting- control of these according to an individual simultaneous in a headlight. 



Although the case where a bipolar transistor was applied as a controlling element was explained in the 
above-mentioned operation gestalt further again, it cannot be overemphasized that it is not limited to this 
and other controlling elements, such as a field-effect transistor, can be applied. 
[0049] In addition, although the case where the quantity of light detector 9 was constituted including a 
photo transistor PT was further explained in the above-mentioned operation gestalt, it is not limited to 
this and photosensors, such as a photodiode and CdS, can be applied. Moreover, in the above-mentioned 
operation gestalt, although the case where hub DYNAMO 1 was applied as DYNAMO for bicycles was 
explained, it cannot be overemphasized that the DYNAMO which is not limited to this and contacted on 
the side face of a front wheel may be applied. 

[0050] Furthermore, in the above-mentioned operation gestalt, although the case where the rechargeable 
battery 4 which can be charged as a cell was applied was explained, it is not limited to being exceeded, 
primary cells which cannot be charged, such as an alkaline cell and a manganese cell, can also be 
applied, and the charge selecting switch 1 1 and the transistor Q3 for charge can be omitted in this case. 
Although the case where the vehicle speed was detected based on the output voltage of hub DYNAMO 
1 was explained in the above-mentioned operation gestalt further again, it is not limited to this, rotation 
of a wheel is detected, and you may make it detect the vehicle speed. 
[0051] 

[Effect of the Invention] As explained above, according to invention concerning claim 1 , said control 
means A rectification means to rectify the generated output of the DYNAMO for bicycles and to supply 
the rectification output to said lighting system, The cell which supplies the direct current power which a 
rectification output is filled [ direct current power ] up through a switching means between this 
rectification means and said lighting system, and makes the lighting system concerned turn on with a 
predetermined illuminance, Since it considered as the configuration equipped with the lighting control 
circuit which drives with said rectification means and the power of said cell, and controls said switching 
means and said lighting system based on the output signal of said DYNAMO for bicycles When the 
generated output of the DYNAMO for bicycles immediately after transit of a bicycle and in front of a 
halt is lower than the rated voltage of a lighting system While being able to compensate the power 
insufficiency of the DYNAMO for bicycles with a primary cell, being able to carry out lighting control 
of the lighting system and immediately after transit of a bicycle and just before a halt being able to make 
a headlight turn on brightly Since the generated output of the DYNAMO for bicycles and the power of a 
cell are used together, the power consumption of a cell can be controlled and a battery life can be made 
to protract. Furthermore, the effectiveness that the output signal of the DYNAMO for bicycles is 
correctly controllable in the switching means and lighting system in a lighting control circuit by being 
the signal of the frequency proportional to rotation of a wheel is acquired. 

[0052] Moreover, according to invention concerning claim 2, it sets to the lighting lighting control unit 
for bicycles equipped with the DYNAMO for bicycles with which the bicycle was equipped, and the 
control means which carries out lighting control of the lighting system on the electrical potential 
difference generated by this DYNAMO for bicycles. A rectification means for said control means to 
rectify the generated output of the DYNAMO for bicycles, and to supply the rectification output to said 
lighting system, The cell which supplies the direct current power which a rectification output is filled 
[ direct current power ] up through a switching means between this rectification means and said lighting 
system, and makes the lighting system concerned turn on with a predetermined illuminance, A vehicle 
speed detection means to detect the vehicle speed of a bicycle, and a quantity of light detection means to 
detect the surrounding quantity of light, Drive with said rectification means and the power of said cell, 
and said vehicle speed detection means detects the run state of a bicycle, and when the quantity of light 
of a quantity of light detection means is below the set point Since it considered as the configuration 
equipped with the lighting control circuit which controls said switching means and said lighting system 
based on the output signal of said DYNAMO for bicycles While in addition to the effect of the invention 
concerning said claim 1 a vehicle speed detection means can detect the run state of a bicycle correctly 
and being able to perform exact lighting control If lighting of a headlight will be in a required condition 
at the time of transit of a bicycle, the effectiveness that lighting control of the headlight can be carried 



out automatically will be acquired. 

[0053] According to invention concerning claim 3, furthermore, said lighting control circuit Have a 
vehicle speed detection means to detect the vehicle speed based on the frequency of the DYNAMO for 
bicycles, and when it is the low vehicle speed region where the vehicle speed detected with this vehicle 
speed detection means becomes below the setting vehicle speed, said switching means is made into an 
operating state. Since it is constituted so that the power of said cell may be supplied to said lighting 
system A vehicle speed detection means can detect the vehicle speed based on the frequency of the 
DYNAMO for bicycles, actuation control of the switching means can be carried out based on this 
vehicle speed, and the effectiveness that actuation control of the switching means can be carried out 
correctly is acquired irrespective of the voltage variation of the DYNAMO for bicycles. 
[0054] According to invention concerning claim 4, since said lighting control circuit was made to carry 
out duty control of said switching means with the duty ratio according to the vehicle speed, the cell 
voltage filled up from a cell can be controlled to an initial complement, and the effectiveness of the 
ability to make the power consumption of a cell controlling and forming into a high life is acquired 
further again. According to invention concerning claim 5, further in addition, said lighting control circuit 
Since it is constituted so that predetermined time continuation of the lighting control of a lighting system 
may be carried out when the vehicle speed detected with the vehicle speed detection means becomes 
zero While being able to become possible to maintain the lighting condition of a lighting system, being 
able to make a surrounding car etc. able to check existence of a bicycle by looking certainly and being 
able to prevent beforehand the accident at the time of the right and left chip box of a car during a halt by 
the red signal in a crossing The effectiveness that storing to bicycle parking equipment etc. can be easily 
performed after a halt is acquired. 

[0055] Moreover, since it has an overvoltage prevention means to maintain the electrical potential 
difference which said lighting control circuit supervises the output voltage of said rectification means, 
and is impressed to said lighting system to rated voltage according to invention concerning claim 6, it 
prevents certainly an overvoltage acting on a lighting system and producing a lamp piece etc., and the 
effectiveness that insurance transit is securable is acquired. According to invention concerning claim 7, 
furthermore, said lighting control circuit When the vehicle speed which has a lighting setting means to 
set up the lighting mode of said lighting system, and is computed with said vehicle speed detection 
means is zero and lighting mode is set up with said lighting setting means Since it is constituted so that 
lighting control of said lighting system may be carried out with the power of said cell, in the state of 
stops, such as night, a lighting system can be made to turn on at the time of a request, and the 
effectiveness that discharge of a key etc. can be performed easily is acquired. 

[0056] According to invention concerning claim 8, it consists of rechargeable batteries which can charge 
said cell further again. Said lighting control circuit Have a switching means for charge between said 
DYNAMO for bicycles, and a rechargeable battery, and when the output voltage of said rectification 
means is more than a programmed voltage Since it is constituted so that a rechargeable battery may be 
charged by making said switching means for charge into an operating state, the rechargeable battery is 
charged proper and the effectiveness that the fall of cell capacity can be prevented certainly is acquired. 



[Translation done.] 
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